m represents the electron effective mass, and φ is the barrier height which can be approximated by the energy offset between the Fermi level of the nanoelectrode and the nearest molecular orbital.
As an opposite limit one can consider the case when the applied bias exceeds the barrier height. For this assumption, the electron transport mechanism will change from direct tunneling to field emission transport (Folwer-Nordheim tunneling), and the Simmons equation can be written 
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termini as binding groups, was prepared in a protective atmosphere where the oxygen level was less than 1 ppm. A 10 µL droplet of this solution was placed on the junction area under argon atmosphere. After a self-assembly period of five minutes on the gold surface of the electrodes, the sample was thoroughly rinsed with ethanol and dried in a nitrogen stream.
Junction fabrication:
Figure S1 the polyimide is isotropically dry etched to obtain a suspended metal bridge. This is done by reactive on etching (RIE) at the following conditions: 32 sccm of oxygen and 8 sccm of CHF 3 and a power of 100 W. [2] Calibration of attenuation factor:
The distance between the two electrodes for both the opening and the closing direction was controlled by bending or relaxing the substrate, respectively. An attenuation factor of
Δ is the push rod displacement) was determined for the used setup, which implies that the distance between the nanoelectrodes was controllable with sub Ångstrom accuracy.
Figure S2 (a): Schematic drawing of the break junction setup. The attenuation factor is defined by the geometrical configuration of the system. According to previous reports, it can be calculated as:
. [3] Here, r is the attenuation factor; u is the length of the suspend bridge; t is the thickness of the steel substrate; L is the length between the two outer posts.
Supplementary
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For our device we obtained: At low bias voltages the tunneling current can be described by the following equation:
Here , d is the gap size, m is the electron effective mass, φ is the barrier height. Equation (1) can be writed as:
For B φ of a bare gold junction in air, a value of 2.0 eV can be assumed. [3] According to equation 2, a change of the tunneling current by one order of magnitude will require a displacement S6 contact (G > 1G 0 ). During each approaching and withdrawing process there was a certain probability that either new bonds between molecules and electrodes were formed or existing bonds were broken. Therefore, it can be assumed that the two nanoelectrodes were bridged by different numbers of molecules after this procedure, although the final gap size was nearly the same. Finally, the I/V curves were analyzed. After analyzing the data one can estimate how many molecules were bridging the junction. The main assumption here is, that the I/V response with lowest conductance corresponds to a single molecule junction.
Reproducibility of junction formation:
- 
